Running headline: Leaf traits promote associational resistance
. Calibration and validation results of the selected best NIRS equations developed to predict acid detergent fibre (ADF), lignin, condensed tannins and protein precipitating tannins. All equations were developed using modified partial least squares regression (MPLS) and a combination of derivation and scatter correction treatments (Equation details). Derivation procedures are expressed in the form of (a, b, c, d) where a: order of derivative, b: the gap or number of data points over which the derivative is calculated, c: number of data points over which first smoothing is applied and d: number of data points over which the second smoothing is applied. Table S2 . Effects of tree species richness and thinning on each herbivore responses in the early and late season. Area was included in all mixed-effects models as an additional fixed effect to account for spatial differences in herbivore damage and abundance. Significant effects of tree species richness were detected for chewing damage and gall abundance and, an interactive thinning and tree species richness effect was detected for leaf miner abundance (highlighted in bold text). Table S3 . Effects of tree species composition on herbivore responses. Separate models were generated for 2-species and 3-species plots to assess the effect of tree species composition on herbivore damage and abundance. Significant effects are in bold text. Figure S1 . Effects of tree species composition on gall abundance. Mean gall abundance is given ±SE for each treatment type in 2-species and 3-species mixtures. Figure S2 . Principal Component Analysis of leaf traits with correlations among all leaf traits shown (SLA: specific leaf area, ADF: acid detergent fibre, LDMC: leaf dry matter content, % easily oxidised: % easily oxidised phenolics, CT: condensed tannins, PPT: protein precipitating tannins). The top correlated traits to PC1 and PC2 were total phenolics and leaf area respectively. Together, the axes explained 49% of variance. Ellipses are drawn at the 95% confidence level according to plot species richness. Figure S3 : Trace plots from LASSO regression analyses on each herbivore guild with all 16 measured birch leaf traits. Coefficients for each trait j ( , in different colours) are given for each value of the shrinkage parameter (lambda). Vertical dotted lines indicate the optimal lambda value obtaining the model with the lowest AIC. Table 1 in the main text presents results from the final model using this optimal lambda value. Figure S4 : Schematic of initial SEM fit to all insect herbivore guilds. Direct relationships and indirect relationships between tree species richness, host dilution, traits and galls are included with no relationships between traits assumed in the initial model. (HD = Host Dilution, rich = Tree Species Richness) In August 2014, canopy cover was recorded around birch trees in unthinned plots only. Canopy cover was estimated with the GRS densitometerTM by recording the percentage of views that were obstructed by canopy at 10 evenly-spaced positions around the crown edge of each tree. The trees assessed in 2014 were not the same as the experimental trees in this study. Thus, we were unable to include canopy cover as a covariate in the main analysis. Figure S5 . Effect of tree species richness on canopy cover (%) around focal birch trees in June 2014. (F(1,43)=7.50, p=0.007, R
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